Abstract. This paper presents changes in the structure of the national economy in Poland, mainly in the post-war period, manifested through a dramatic decline in the share of agriculture in the Gross Domestic Product (GDP) and employment and a decrease in household food expenses. However, this does not represent a decline in the importance of agriculture, which is the first link in the food economy. As a result of technical and biological progress, the level of intensity of agricultural production and land productivity increased, which made it possible to satisfy food needs. Given that, attention started to be paid to other agricultural functions related to the protection of the environment, including landscape. The economic objectives of farmers striving to further increase the level of production intensity and farm area (market and production scale) started competing with environmental protection objectives. The purpose of this paper is to present agricultural production systems that differ in the degree of accounting for measures related to environmental protection. To this end, the following farming systems were evaluated: conventional, organic, integrated and precision farming systems, taking into account the principles of the Common Agricultural Policy. The systems assume a holistic approach to the organization of farms and the commitment to circular economy. These expectations are met to the greatest extent by the organic farming system. However, this system will not dominate due to existing limitations (in knowledge and markets). It is the integrated farming system that should prevail, as it makes it possible to the greatest extent to meet the farmers' economic and social objectives while addressing the environmental protection objectives. Also, the fulfillment of environmental objectives by farmers gives legitimacy to supporting their activities from the state budget.
INTRODUCTION
The hitherto used method of assessing the place and role of agriculture in the national economy (by determining its contribution to the Gross Domestic Product and the share of people employed in agriculture in the total number of employees) has lost its importance. In Poland, in the post-war period (in 1950) , the share of agriculture in GDP was about 30% (Rocznik Statystyczny, 1961) , and the share of people employed in agriculture in the total number of employees was 55.6% (Jezierski and Leszczyńska, 2003) . These ratios were typical of an agricultural country. The industrialization program implemented in Poland in the post-war period, as well as the development of other sectors, including services, led to a decline in the share of agriculture in GDP to 2.6% in 2015. That year, the share of people employed in agriculture in the total number of employees decreased to 11.5%. In the developed EU countries (EU-15), in recent years, the share of agriculture in GDP varied in the range of 0.6-1.8% while the share of people employed in agriculture in the total number of employees fluctuated between 1.1% and 2.8% (Statistisches Jahrbuch…, 2016) . The share of food in total household expenses is another indicator of the importance of agriculture.
In 2012, this ratio was on average 18.5% in Poland and 13% in the EU-27; in the United Kingdom and Austria, it was 9.2% and 10%, respectively (Grzega, 2015) . In subsequent years, this share decreased, reaching 16.9% in Poland and 8.4% in the United Kingdom in 2015 (Statistisches Jahrbuch…, 2016 ). The figures above lead to an unambiguous conclusion that the role of agriculture in the national economy is decreasing.
One may ask, however, whether these ratios really testify to the decline in the importance of agriculture. The author believes they do not. Agriculture continues to be important, and remains the first irreplaceable link in the food economy, as well as a source of raw materials for the processing industry. In Western Europe, until the 1970s, the main function of agriculture was the production of food raw materials. More intensive production as well as technical and biological progress led to surpluses of food products in Europe (Majewski, 2002) . As a result, the production function of agriculture ceased to be the primary one. Out of necessity, other agricultural functions, which had been underestimated or ignored before, were paid attention to. These were:
• landscape protection and landscaping, • environmental protection, • production of non-food products used in the processing industry, • production of substrates for energy-generating purposes.
The fulfillment of the aforementioned agricultural functions is inseparably connected with land use management. Currently, rural areas account for over 90% of Polish territory and are inhabited by 38% of the Polish population. Agricultural land constitutes over 60% of rural areas. These areas are owned and used by farms which vary in size and nature and are the main or additional source of incomes for the farming families. Their income is heavily affected by processes taking place in the national economy and in agriculture which, in turn, are related to development trends of labor costs in the national economy, agricultural input prices and selling prices of agricultural produce. These trends are presented in Figure 1 . The aforementioned processes are determined by:
• The continuous and constant increase in income of non-agricultural employees. This trend is observed in all countries with a market economy. In Poland, in 1995-2016, labor costs (composed mainly of salaries and wages) in non-agricultural sectors increased almost six times (5.76).
• At the same time, there was an over three-fold increase in the costs of agricultural inputs (3.19).
• At the same time, prices of agricultural products sold by farmers more than doubled (2.12) (Ziętara, 2017) . These trends lead to a decrease in the unit profitability of products manufactured and sold by farmers, and thus to a decline in farming families' incomes. A farmer 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Prices of agricultural products Prices of goods bying by farmers Salaries in the national economy Price scissors in the study period Price scissors in the year Fig. 1 . Trends in labor costs, agricultural input prices and selling prices of agricultural products in 1995 Source: Roczniki Statystyczne…, 1996 wishing to generate satisfactory income has to increase workforce productivity. Given the limited demand for agricultural products observed in Poland, the process of increasing workforce productivity in agriculture (especially in family farms) is bound to make some farmers discontinue their farming activity, so that others may increase workforce productivity, mainly by increasing their farm area. This thesis can be illustrated by the following facts: in 1990, a farmer running a farm with an area of 10 ha of UAA composed of class IV soil was able to earn incomes at a level equal to the average recorded in non-agricultural sectors of the economy. In subsequent years, the area needed to achieve that level increased to 15, 20 and 30 ha, to be currently in the range of 30-50 ha of UAA (Ziętara, 2012; . The rate of outflow of the agricultural population to non-agricultural sectors depends on the economic development of a country. In countries with a robust market economy, such as Denmark, the Netherlands, the United Kingdom and the US, where the level of employment in agriculture matches the production volume, farmers generate incomes equal to the average recorded in non-agricultural sectors of the economy (Statistisches Jahrbuch…, 2016) . Given the conditions prevailing in Poland and the current level of economic development, non-agricultural sectors are unable to fully absorb the agricultural workforce. As a result, the number of farms, and thus their average area, has not changed significantly in the entire post-war period or in the last ten to twenty years. However, there has been significant polarization of farms. At one extreme, there are small farms with an area of up to 5 ha of UAA, accounting for 55% and 53% of the total number of farms with an area of at least 1 ha of UAA in 1996 and 2016, respectively. The aforementioned numbers correspond to the structure of farms grouped by economic size expressed as SO 1 in EUR thousand. In 2016, the share of very small farms (generating an SO of up to EUR 8,000) was 66% (GUS, 2017) . At the other extreme, the share of farms with an area of 20 ha of UAA or more increased over this period from 4.33% to 9.80%, while the share of farms in the range of 5-20 ha of UAA decreased from 40% to 37% (Rocznik Statystyczny Rolnictwa, 2001; GUS, 2017) . Small farms, except for specialized ones, are referred 1 SO: Standard Output calculated as the average output in a five-year period, expressed in EUR thousand.
to as auxiliary farms 2 , run mainly for the farmer's own needs, that have no or very limited contact with the market. It is estimated that over 50% of farms with an area of 1-5 ha do not enter the market at all. These farms are run extensively, and have the greatest proportion of land lying fallow. The introduction of direct payments after Poland's accession to the European Union resulted in a partial elimination of fallows, but these farms continue to be very extensive. The other group of farms, with an area of 20 ha or more, are commercial farms. They use over 50% of UAA, and their share in commercial production exceeds 60% (Rocznik Statystyczny Rolnictwa, 2016) . Most of these farms are characterized by a high level of production intensity. The dual nature of Polish agriculture is also emphasized by Wigier (2013) .
Farm polarization is very strongly related to the management of rural production space. According to Prof. E. Reisch from the University of Hohenheim, there are two approaches to rural development (Reisch, 2002) . The first one provides that agriculture and forestry play an important role in rural development. Therefore, farmers are obliged to come up with solutions, including the rationale behind the opportunities to generate income outside agriculture, e.g. through agritourism, horse riding, fishing, etc. It is important to use natural resources and to deal with overcapacity of machinery and equipment by providing services which help farmers increase their income.
According to the other approach, an important role in rural development should be played by policies and social management, which need to be enhanced in regions with poor agriculture and low production capacity in terms of technical infrastructure. It is vital to construct roads and transport links which should stimulate rural development through multilateral exchange of goods and services between individuals, enterprises and institutions, to make rural areas rich in capital, technologies and incomes.
The author believes Poland should use both approaches at the same time. Rural development is fostered by multifunctional agriculture, which means that on top of production functions, farms should also provide "green" (environmental) services, mainly in the area of landscape protection. But how can these functions be actually performed by different groups of farms, namely auxiliary farms and highly commercial ones? As for the group of highly commercial farms, it is certainly preferable to operate in accordance with the principles of sustainable development, to ensure that standards conducive to the preservation of environmental goods are respected. In addition to production functions, these farms are capable of providing green services. They rely on various farming systems: conventional, organic, integrated and precision farming (differing in the degree of compliance with sustainable development principles). In spite of extensive production, the other group (auxiliary farms) do not always operate in accordance with standards conducive to the abovementioned principles of sustainable development. As these farms have a small area and lack adequate equipment, they have limited capacity to provide green services for the benefit of the environment (Józwiak et al., 2018) . In order to fulfill their function, they must have adequate organization and enough land. It is necessary to merge them to eliminate onerous checkerboarding and ensure proper organization of the farms' production space.
More generally, it is reasonable to claim that in a developed market economy, agriculture has and will have a permanent place, and its role is and will be significant, despite its decreasing share in GDP and employment. The special role of agriculture will be related to land use management in rural areas. Therefore, it is necessary to evaluate various farming systems in terms of their compliance with sustainable development principles.
PURPOSE OF THE STUDY, METHODS AND SOURCES
The key purpose of this study is to assess farming systems in terms of their compliance with the sustainable development principles 3 . The most common farming systems will be evaluated: conventional, organic, integrated and precision farming. The research materials include statistical data and literature on the subject as well as the rules of the Common Agricultural Policy. The study was carried out using a descriptive and comparative method with data presented in tables.
PREVIOUS TRENDS IN AGRICULTURAL DEVELOPMENT IN THE CONTEXT OF THE COMMON AGRICULTURAL POLICY
The development of European agriculture in the postwar period, beginning with the 1957 Treaty of Rome, was determined by the Common Agricultural Policy (CAP) implemented by the European Economic Community (EEC), and-from November 11, 1993-by the European Union (EU) established by the Maastricht Treaty. This policy has evolved under the influence of changes taking place in the European and global economy as well as in the political situation. It comprises several characteristic stages, such as:
• 1958-1968: stimulating growth in agri-food production in order to achieve food self-sufficiency, • 2014-2020: rural development through fostering knowledge; increasing agricultural profitability and competitiveness; supporting the organization of supply chains; animal welfare and risk management; low-emission economy; restoring ecosystems and supporting social inclusion, • lines of change after 2020: sustainable market orientation of agriculture; accounting for environmental protection requirements; mitigating the effects of climatic change and ensuring rural vitality. The aforementioned stages of the CAP clearly indicate the lines of change. In the first period (1958) (1959) (1960) (1961) (1962) (1963) (1964) (1965) (1966) (1967) (1968) , economic and social objectives prevailed. The economic objectives were related to ensuring food security (stabilization of supply and demand) through increasing agricultural productivity owing to technical and biological progress. The social objectives were related to ensuring adequate income for farmers and stable, reasonably priced food supplies for customers. The implementation of the above objectives was supported by the state budget.
The implementation of the objectives in the first period led to food overproduction and environmental burdens. Therefore, in the second period, it was necessary to adjust the CAP to limit the production scale. Political factors, mainly the influence of the International Trade Organization (GAAT and WTO), also had a significant impact on the change to the CAP, as they demanded reducing the budget support for agriculture, claiming that it distorted international competition. During this period, a number of interventions were introduced, which were well reflected in the Mansholt Plan, providing for structural changes leading to a reduction in the number of farms and an increase in their economic strength.
Starting from the third period (1993), CAP objectives evolved towards changing the methods of agricultural support. Support for production and farmers' income was gradually abandoned to be replaced by payments allocated under measures taken to protect the environment, climate and development of rural areas. This line of evolution in the CAP is highly likely to be continued after 2020. It is therefore necessary to determine whether and to what extent farms using different farming systems will be able to implement the aforementioned CAP objectives.
FARMING SYSTEMS
A farming system is a way of managing agricultural space as regards crop and animal production and processing, measured based on ecological and economic criteria (Niewiadomski, 1993) . Using the degree of agriculture's dependence on industrial inputs and opportunities to pursue sustainable development as a criterion, the following farming systems were identified: conventional, organic, integrated and precision farming.
CONVENTIONAL FARMING SYSTEM
According to the Institute of Soil Science and Plant Cultivation, "conventional farming is a system aimed at maximizing profits through high plant and animal yields. Specialized farms achieve this by using production technologies based on a high consumption of productive inputs and a low consumption of labor inputs" (Fijoł-Adach, 2016 ). This definition is debatable, as it equates this system to intensive farming using industrial inputs. A more accurate definition of the conventional system was given by Z. Wójcicki who identifies the following subsystems: traditional (historical, extensive) systems, multi-line plant and animal production systems (medium intensive) and specialist farming systems (intensive) (Wójcicki, 2008) . Generally, the conventional farming system includes various traditional methods of farming, differing in production intensity, degree of care for the natural environment and compliance with good agricultural practice. Nowadays, in highly developed countries (US, Belgium, Denmark, the Netherlands and Germany), conventional agriculture is a synonym for highly intensive, modern farming systems (Majewski, 2008) . In Poland, given the dual nature of agriculture, it can be assumed that the conventional system includes both medium-and highly-intensive commercial farms as well as small, poorly or non-commercial extensive farms. In Poland, the conventional (intensive and extensive) farming system prevails. In 2016, its share in total utilized agricultural area was about 96%
4 .
ORGANIC FARMING SYSTEM
According to Runowski, organic farming is "a farming system with sustainable crop and animal production on the farm, based on inputs of biological and mineral origin that have not been technologically processed" (Runowski, 1996) . This means that no chemical crop protection agents or synthetic fertilizers are used in the organic farming system. Organic farming has a long tradition, dating back to the early 20 th century in Western Europe and the USA. It developed more intensively in the second half of the 20 th century and was related to economic development of countries and increased ecological awareness of societies. In Poland, the development of organic farming started after the political and economic transformation in 1989, particularly after Poland's accession to the European Union in 2004. The increase in the number of certified organic farms continued until 2013 when 19,872 farms were registered. In subsequent years, the number of organic farms decreased to 17,688 (by 11%). The number of organic farms in the conversion period reached a maximum of 7,681 in 2010, to decrease to 4,746 (by 38%) in 2016. The area under certified organic crops would increase until 2015, reaching a maximum of 501,925 ha. In 2016, it decreased to 430,896 ha (by 14%). The maximum area of organic crops in the conversion period was recorded in 2010 when it reached 210,974 ha. By 2016, it was reduced by 50%, and the share of areas under organic crops (certified or in the conversion period) in the total area of UAA was 3.68%. It is difficult to clearly determine the lines of further development of organic farms. Experiences in other countries show that once a certain area of organic crops has been reached, it does not increase afterwards. Furthermore, it can be observed that organic farms do not fully comply with the principle of sustainable plant and animal production. According to the Agricultural and Food Quality Inspectorate, in 2016, 83.2% of the total number of 22,435 organic farms were engaged in crop production only. The remaining 16.8% of organic farms were engaged in mixed crop and animal production. In 2015, these figures were as follows: 81.2% and 18.8%, respectively (Raport…, 2017) . This is partially because organic farming support was allocated to crop production only (Rozporządzenie…, 2017) . It is highly likely that this farming system will remain a niche and will not play a significant role in the implementation of sustainable agricultural development principles.
INTEGRATED FARMING SYSTEM
According to Majewski, the integrated farming system is "a farming method that enables meeting economic and ecological objectives through an informed use of self-regulating agroecosystem mechanisms and of modern production techniques; and through systematic improvements in farming and implementation of various forms of progress (mainly biological progress), in a manner conducive to the accomplishment of the system's objectives" (Majewski, 1996) . In this farming system, unlike in organic farming, it is permitted to use industrial inputs (synthetic fertilizers, crop protection agents, growth regulators, etc.), yet in scientifically justified quantities and when appropriate. As regards crop production, the integrated system follows the principle of "plant nutrition," rather than "soil fertilization" used in the conventional system. The integrated farming system is based on a holistic approach to farming, and relies on scientific knowledge. To meet the ecological and economic objectives, it is necessary to take into account the environmental, social and economic constraints that affect the farm's situation. By complying with the adopted principles, the integrated farming system does not result in excessive environmental burdens. Despite the unquestionable advantages of the integrated farming system, it is not widely adopted in formal terms. In 2016, 9,116 farms declared to be covered by this system (including 4,207 certified ones), and their share in UAA was only 0.19% (Roczniki Statystyczne Rolnictwa, 2017).
PRECISION FARMING SYSTEM
"Precision farming is based on comprehensive technologies which make up a farming system that adapts all agrotechnical elements to changing conditions of crop fields" (Dominik, 2010) . The system uses advanced technologies, including satellite technology, and takes into account diverse soil conditions and the condition of crops in particular parts of crop fields. By identifying soil fertility, its structure, the condition of crops and weed infestation, it is possible to precisely dose fertilizers and pesticides when required. In spite of being oriented at the accomplishment of economic objectives related to the economical and more effective use of chemical inputs, this system also ensures the achievement of environmental benefits (Majewski, 2008) . The current scale of precision farming is insignificant due to high capital expenditure. The rapid increase in labor costs will change the cost ratio and will accelerate the adoption of this system, especially in larger farms.
FARMING SYSTEMS AND PRINCIPLES OF CIRCULAR ECONOMY AND SUSTAINABLE AGRICULTURAL DEVELOPMENT
Due to their characteristics, farming systems can be assessed by compliance with the principles of sustainable agricultural development and circular economy. The idea of circular economy shares similar foundations with the principles of sustainable agricultural development. These are the depletion of natural resources and the growing burden on the environment resulting from the uncontrolled intensive use of industrial inputs (synthetic fertilizers and chemical crop protection agents) in agriculture. The idea of circular economy was recognized by the European Commission and reflected in Agenda 2030 (The 2030 Agenda…, 2016 . "A circular economy is a development strategy that provides for economic growth without increasing resource consumption, a thorough transformation of production chains and consumption habits, and a transformation of industrial systems at the systemic level. It is based on technological, social and organizational innovation" (Leśkiewicz, 2017) . The principles of circular economy pertain particularly to agriculture and are similar to the principles of its sustainable development.
The conventional farming system prevails in the vast majority of farms which vary in production intensity levels and in compliance with sustainable development principles. Therefore, circular economy principles are unlikely to be complied with.
The organic farming system complies with the principles of sustainable agricultural development to the greatest extent and is the least burdensome for the environment. Due to the fact that it provides for full use of the farm's own natural resources, it does not burden the environment and is fully compliant with circular economy principles. The organic farming system is based on sustainable crop and animal production, using fodders produced on the farm and animal feces as natural fertilizers (manure, compost). However, it lays down very high ethical and knowledge requirements. Past experiences show that it is not free of threats related to unfair agricultural practices. Alongside the development of this farming system, the problem of "fake organic products" emerged. It is also debatable that the European Commission accepts organic crop farms. Despite their unquestionable advantages, it is rather unlikely that organic farming will become the primary farming system. Instead, it will remain a niche.
The integrated farming system allows for the fullest possible compliance with the principles of sustainable development and circular economy. By relying on scientific grounds, it enables full implementation of economic and environmental objectives. Rather than excluding the use of industrial inputs, it strictly adapts their use to plant and animal needs, and therefore does not lead to an excessive burden on the environment. It also takes into account the environmental constraints related to respecting the principles of crop rotation as well as the criteria of good agricultural practice (Kodeks…, 2004) . It can be said that the integrated farming system is a way to ensure that the farm is run in a professional way. From a formal perspective, integrated farming is currently a small-scale system. In practice, commercial farms (especially highly-commercial ones) are largely professional and comply with the principles of integrated farming (whether intentionally or not). The precision farming system complies with the sustainable development principles to an even greater extent.
This can be confirmed by the following figures from 2016: in farms with up to 10 ha of UAA, the share of cereals in the sown area was in the range of 76-78.5%, while in farms with 50-100 ha and beyond 100 ha of UAA, it was 64.4% and 62.3%, respectively. According to the Code of Good Agricultural Practices, the acceptable share of cereals in the sown area cannot exceed 66%. The share of legumes (Fabaceae), very desirable due to their ability to bind nitrogen from the air, was 0.6% in farms with up to 10 ha of UAA, while in farms with 50 ha of UAA and larger it was 1.22%. The share of oilseed rape in farms with up to 10 ha of UAA was ca. 3%, while in farms with 50-100 ha of UAA and 100 ha of UAA and larger, it was 9.6% and 16.4%, respectively (GUS, 2017) .
It should be emphasized that agricultural activity is essentially an investment. Expenditure incurred by farmers in a given period brings long-term effects. This applies, for example, to soil liming in order to maintain the proper soil pH, and to natural fertilization and proper crop rotation to maintain an adequate content of organic matter in soil. Furthermore, over 90% of farms engaged in this type of farming are family farms (which take into account the interests of the farmer's successor and the farm's sustainability when making their production and investment decisions). Therefore, professional farmers run their farms in accordance with good agricultural practices which ensure not only maintaining but also increasing the current yielding capacity of crops and animals. Considering the environmental and climatic impacts of agriculture under the Common Agricultural Policy, the European Union introduced mechanisms aimed at reducing the adverse effects of agricultural activity (cross-compliance 2003) and greening (2014) (2015) (2016) (2017) (2018) (2019) (2020) . J. Krzyżanowski comments on the introduction of the cross-compliance as follows: "As their awareness grew, farmers sought not to pollute the environment and ensure farm animals' welfare by themselves instead of waiting for the introduction of 18 EU regulations." Similar statements are made also with respect to the greening program: "Farmers protect the soil anyway because they diversify crops on their own, and the role of procedures for introducing different crops under the greening program is marginal" (Krzyżanowski, 2018) . The above statements point to difficulties associated with the development of effective ways of influencing farmers under the CAP to make them implement environmental objectives on their farms. Experiences to date suggest that professional farmers are aware that farming in accordance with the principles of good agricultural practices which ensure environmental and climatic protection is beneficial to them, and thus no financial incentives are required.
STATEMENTS AND CONCLUSIONS
1. The decline in the share of agriculture in GDP, employment and food expenses does not testify to its marginalization.
2. Agriculture is responsible for the management of agricultural space (60%) and the development of rural areas (which constitute about 90% of the Polish territory).
3. Additional functions performed by agriculture, such as landscape protection and landscaping, environmental protection, production of non-food goods used in the processing sector and production of substrates for energy-generating purposes, are also important.
4. Farms, as primary production entities, are influenced by market forces and trends in the formation of prices of inputs, labor costs in the national economy and selling prices of agricultural products. These factors make farmers increase their production scale, mainly by extending their farm area.
5. Polish agriculture has a dual nature manifested through the coexistence of two groups of farms: commercial farms, which are the main source of the farm family's income, and poorly or non-commercial auxiliary farms with a small area (up to 5 ha of UAA).
6. Currently, the conventional farming system prevails in agriculture, as it is practiced by more than 90% of farms at various levels of production intensity.
7. The organic farming system, in spite of ensuring compliance with the principles of sustainable development and circular economy, is a niche, and nothing suggests that its scale will increase. 8. Polish agriculture should be based on the integrated farming system. It is used to a large extent by commercial farms, being the main source of farm families' income. This system is characterized by a professional approach to farming.
9. While the precision farming system has a minimum environmental impact, its requires high capital expenditure, and will therefore be used by large highlycommercial farms.
10. Experiences to date suggest that professional farmers, regardless of financial incentives under the CAP, do pursue environmental objectives. 
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